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Supplementary figure 1: Phosphopantetheinyl transferases (PPTase) covalently modify conserved Ser residues on target CPs. The phosphopantetheine moiety is transferred from Coenzyme A (CoA) to the Ser residue of an apo-carrier protein in the presence of Mg 2+ , producing holo-carrier protein and 3',5'-phosphoadenyl phosphate (3',5'-PAP).
Supplementary figure 2: Mid-point melting temperatures (Tm) of PptT measured using various buffers and pH values. Melting points were determined as described in the methods section. Buffers used in subsequent stability screens are highlighted in red. Supplementary figure 3: Tm calculations for PptT using 0.1 M MES (pH 5.8) with additives resulting in a Tm increase. The negative derivative of the original Fluorescence versus Temperature plot were used to assign the Tm as the negative peak on the plots above. Blue contains no additives, red contains 1 mM CaCl 2 , and green contains 10% (v/v) glycerol.
Supplementary figure 5: (a) Overall structure of MuPPT (PDB id 4QJL). Overlay of PptT (orange) with (b) MuPPT(green) (c) Sfp (blue, 4MRT), and (d) HsPPT (red, 2C43) as ribbon diagrams. These overlays illustrate and contrast the overall pseudodimeric folds of these enzymes and the orientations of bound CoAs. CoAs are shown in all panels as color-coded bonds.
Supplementary figure 6: Alignment of PptT with both Sfp and HsPPT. Alignments were calculated using MUSCLE 1 and visualized with ESPRIPT 2 (http://espript.ibcp.fr/ESPript/ESPript/).
Supplementary figure 7:
Phylogenetic tree depicting the evolutionary proximity of Sfp, HsPPT, MuPPT, and PptT based upon sequence conservation. Tree was constructed using alignments of known PPTases described in Beld et. al. 3 with Muscle 1 and the tree was constructed with MEGA6. 4 Finally, the resulting phylogenetic tree was visualized using Figtree. WT is depicted in red, the R48A mutant in green, the R56A mutant blue, and the E116Q mutant purple. Blank and inactive mutants are depicted as black curves. Activities were assessed by measuring the acceleration of production of indigoidine (blue dye) by BpsA and measured at A 590 .
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Supplementary figure 10: Removal of CoA for ITC studies of Sfp and PptT. Four samples were run on both SDS-PAGE and Urea-PAGE gels to assess purity, stability, and level of CoA retention.Untreated PPTases are labeled "holo" and CIP-treated PPTases labeled "apo". Primer name Sequence 
Methods

Cloning and purification MBP-PptT
PptT was codon optimized for E. coli and synthesized by DNA 2.0 in pJ201, and subcloned into pET24b (Novagen) using restriction sites NdeI and XhoI. The MBP sequence was duplicated from the pMAL-c2 (New England Biolabs) plasmid with primers MBP_F1 and MBP_R1 to begin addition of the thrombin cleavage site followed by PCR with MBP_F2 and MBP_R2 to finish creation of the thrombin cleavage site, as well as optimize the RBS from the first fragment and add the NdeI site on the 3' end in preparation for vector insertion. Following double digestion with XbaI/NdeI and treatment with shrimp alkaline phosphatase (NEB), the desired MBP DNA was ligated into the parent pET24b/PptT vector.
This MBP construct was transformed into BL-21 DE3 chemically competent cells and grown at 37°C
to an O.D. of 0.8 in LB media supplemented with 2g L -1 glucose, induced with 1 mM IPTG, and grown overnight at 18°C. Cells were pelleted and lysed into 50 mM Tris pH 8.0 and 500 mM NaCl. Lysate was passed over amylose resin and washed with lysis buffer. MBP-PptT was eluted from the column with lysis buffer plus 1 mM DTT and 25 mM maltose. The elutant was concentrated and used without further purification.
Cloning, Expression, and Purification of PPTases and carrier protein targets
MuPPT was codon optimized for E. coli and synthesized by Genscript. Both PptT and MuPPT were subcloned into pET24b using the restriction sites NdeI and XhoI. BL-21 DE3 chemically competent cells were transformed with the pET24b plasmid containing PptT or MuPPT. Cells were grown to an O.D. of 0.8 in LB media at 37°C, induced with 1 mM IPTG, and grown overnight at 16°C. The cells were lysed into a lysis buffer consisting of 50 mM MES pH 6.2, 500 mM NaCl, 1 mM CaCl 2 , 10% (v/v) glycerol, and 20 mM imidazole. PptT was purified over Ni-NTA (and eluted with Lysis Buffer containing 250 mM imidazole. The elutant was concentrated and the imidazole was removed using a CaCl 2 , and 10% (v/v) glycerol. MuPPT and all PptT mutants were purified as described for PptT. SeMet PptT was grown in M9 minimal media supplemented by an amino acid cocktail that included LSelenomethionine (Sigma). 7 Purification was carried out in the same manner as described above.
Protein destined for crystallization was then further purified on a Sephadex S200 (GE Healthcare) size exclusion column equilibrated with crystallization buffer consisting of 20 mM MES pH 5.8, 100 mM NaCl, and 5 mM MgCl 2 , and was concentrated to 8 mg mL -1 measured by Bradford method. 5 mM DTT and 1 mM CoA were added prior to crystallization. Sfp 8 , VibB 9 , AcpP 10 , and MAS 10 were produced and purified as previously described.
Primers for MBP fusion construction and PptT mutants are listed in table S3.
Crystallization techniques
Using hanging drop vapor diffusion, medium sized plate-like crystals of PptT formed over a period 6 days in 100 mM Sodium acetate pH 4.5, 200 mM LiSO 4 , and 30% (w/v) PEG 8000, which was discovered from Wizard Screen I (Emerald Biosystems). Diffraction quality crystals were obtained when drops consisting of 2 µL protein and 1 µL buffer solution were hung over an empty reservoir.
Crystals were frozen in a cryo solution consisting of crystallization buffer plus 15% (v/v) Ethylene
Glycol. Large rod-like crystals of MuPPT formed over a period of 1-2 months in drops consisting of 2 µL protein and 1 µL 2M LiCl, 32% (w/v) PEG 8000, pH 5.5. Crystals were frozen in a cryo solution consisting of mother liquor plus 15% (v/v) Ethylene Glycol.
Data Collection and processing
Data was collected on beamlines 8.2.1 and 8.2.2 at the Advanced Light Source (Berkeley, CA, USA).
Raw data was indexed with mosflm 11 and scaled with scala using the CCP4 suite. 12 Initial models using phasing data from Se-Met PptT and all refinement was performed with Coot 13 and Phenix. 14 PptT was phased using single wavelength anomalous diffraction data from Se-Met labeled protein.
MuPPT was phased using the previously solved PptT structure. All figures depicting crystal structures were prepared using PyMol.
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Gel based analysis of labeling of MAS, VibB, and E. coli ACP were performed as previously described. 
ITC experiments
ITC measurements were performed on a VP-ITC isothermal titration calorimeter (Microcal/GE Healthcare) at 16°C for both Sfp and PptT. CoA analogs and PPTases were diluted to 300 µM and 30 µM, respectively, in 50 mM MES pH 6.0, 250 mM NaCl, 10 mM MgCl 2 , and 5 % (v/v) glycerol. 30 10 µL injections of 300 µM CoA or rhodamine CoA were added at intervals of 360 seconds while stirring at 300 rev. min -1 . An initial injection of 2 µL was performed and was not integrated into the data analysis. Data was fit to a titration curve using the built-in Origin software (Microcal).
BpsA assay of PPTase kinetics
The BpsA assay was performed in clear 96-well microplates at 25°C. analyzed in GraphPad Prism as described previously to obtain kinetic parameters. 6 The BpsA assay for qualitative comparison of mutant and W.T. PptT were carried out under the same conditions as above, except that the PPTase concentration was increased to 5 µM and CoA was held constant at 1 mM in order to visualize activity of weakly active mutants. Reactions were monitored at 590 nm for 45 minutes.
Fluorescence Polarization
Fluorescence polarization activity assay proceeded as previously described unless otherwise noted.
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PptT was implemented at concentrations of 250 nM for inhibitor screening. Substrate concentrations for VibB inhibitor screening was 10 µM carrier protein and 5 µM rhodamine-CoA. Substrate concentrations of 4 µM MAS and 2 µM rhodamine CoA were utilized for inhibitor screening with MAS. 
